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Summary
We studied differences in the presenting characteristics, in-hospital and long term outcomes of patients with acute 
coronary syndromes (ACS) with and without diabetes mellitus  (DM). 
Methods and results. Study group enrolled 140 patients with ACS, mean age 61,2±0,8 years old, 70 of them had 
DM. The mean duration of DM was 8,62 ±1 years. 21,4% of diabetics were treated with diet, 20% were utilising insulin 
and  58,5% - received oral hypoglycaemic agents. DM patients were older, more likely to be women, have several risk 
factors and preexisting cardiovascular disease. They more frequently had high blood pressure, tachycardia, pulmonary 
edema on admission, recurrent myocardial ischaemia and heart failure during hospital stay. In-hospital (10% vs 5,7%) 
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and long-term (17,5% vs 6%,  p< 0,05) mortality rates were higher in subjects with DM compared to nondiabetics. 
DM patients with ACS requiring insulin treatment showed a worse in-hospital and long-term mortality. Mortality was 
associated with a longer duration of DM and a higher admission glycaemia. Conclusion. Diabetes confers poor prognosis 
and increased mortality for patients admitted with an ACS, particularly in insulin treated subjects. These data advocate the 
importance of aggressive risk factors correction and use of effective treatment strategies in patients with ACS and DM.
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Rezumat:  Impactul diabetului zaharat pe prognostic la pacienţii cu sindrom coronarian acut
Am studiat particularităţile clinice, evolutive şi prognostice ale sindromului coronarian acut (SCA) la pacienţii cu 
şi fără diabet zaharat (DZ).
Material şi rezultate. Lotul de studiu l-au alcătuit 140 bolnavi cu SCA, vârsta medie 61,2±0,8 ani, 70 aveau DZ. 
Durata DZ a constituit 8,62 ±1 ani; tratamentul antidiabetic (AD) a inclus remedii  AD orale la 58,5% dintre diabetici, 
terapaia cu insulină la 20% şi doar dieta la alţi 21,4 %. Subiecţii cu DZ au fost mai în vârstă, mai frecvent femei, au 
prezentat o asociere de mai mulţi factori de risc şi comorbidităţi, au avut mai des la adresare hipertensiune arterială, 
tahicardie, edem pulmonar, au dezvoltat în spital ischemie miocardică recurenţă şi insufi cienţă cardiacă. Mortalitatea 
intraspitalicească şi pe termen lung s-a dovedit semnifi cativ mai înaltă la pacienţii cu DZ, în special la subiecţii care 
necesitau tratament AD cu insulină. Mortalitatea în SCA a corelat cu durata DZ şi nivelul glicemiei la internare. 
Concluzie. Prezenţa diabetului zaharat se asociază cu un prognostic nefast şi  mortalitate sporită la pacienţii cu 
SCA, în special la subiecţii care necesită tratament cronic cu insulină, fapt care impune corecţie agresivă a factorilor de 
risc şi abordare terapeutică optimă şi efi cientă.
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Резюме: Влияние сахарного диабета на прогноз больных с острым коронарным синдромом
Целью данной работы явилось изучение особенностей клинического течения и прогноза острого коронар-
ного синдрома (ОКС) у больных страдающих сахарным диабетом (СД).
Материал и результаты. В исследование включили 140 больных ОКС, средний возраст 61,2±0,8 лет. 70 
пациентов страдали СД, длительность которого составила 8,62 ±1 лет, из них 58,5% принимали таблетированную 
антидиабетическую терапию (АД),  20% были на лечении инсулином и 21,4% соблюдали диету. Лица с СД были 
старше по возрасту, чаще женщины, имели больше факторов риска и коморбидностей, у них чаще наблюдали 
повышенный уровень АД, тахикардию и отек легких при поступлении, повторные эпизоды ишемии миокарда и 
развитие сердечной недостаточности во время госпитализации в сравнении с пациентами без СД. Летальность в 
больнице и при длительном наблюдении были выше у больных страдающих СД, преобладала среди диабетиков 
принимавших инсулинотерапию до госпитализации и коррелировала с длительностью СД и уровнем глюкозы 
крови при поступлении. 
Выводы. Наличие СД у больных ОКС ассоциируется с неблагоприятным прогнозом и высокой леталь-
ностью, в особенности у лиц нуждающихся в инсулинотерапии, что подчеркивает необходимость агрессивной 
коррекции факторов риска и выбор эффективных и адекватных стратегий лечения.
Ключевые слова:  острый коронарный синдром, сахарный диабет, прогноз 
Diabetes  mellitus is a risk factor for the 
development of cardiovascular disease. Morbidity and 
mortality from ischaemic heart disease are increased 
in patients with diabetes mellitus, as documented 
in several epidemiological studies, including the 
Framingham Study [1]. In fact, cardiovascular 
disease is reported to account for almost 80% of 
all ‘diabetic’ deaths. Over the past years, patients 
with diabetes didn’t enjoy the same decline in 
CAD-related mortality as nondiabetic individuals. 
Among patients admitted with acute coronary 
syndromes (ACS) the proportion of diabetic patients 
reach 20 – 35% [2, 3, 4], majority of which have 
type 2 diabetes. Several prior studies have shown 
that patients with ACS and diabetes mellitus have 
worse in-hospital and long term outcomes compared 
to non-diabetic subjects [2, 3, 5, 6, 7]. Since patients 
with ACS make up a large proportion of hospital 
admissions and diabetic subjects encompass a sizeable 
proportion of this cohort, investigation of the clinical 
peculiarities of this special population is pertinent for 
medical practice. The purpose of this study was to 
assess differences in clinical presentation, in-hospital 
and long term outcomes of diabetic and nondiabetic 
patients with acute coronary syndromes without ST 
segment elevation.
Material and methods
A total of 140 patients admitted to our hospital 
with a diagnosis of non-ST-segment elevation acute 
coronary syndrome were included in the study. The 
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diagnosis of non-ST-segment elevation myocardial 
infarction (NSTEMI) or unstable angina (UA) was 
established according to the ESC guidelines criteria 
and take into account clinical signs at presentation, 
electrocardiographic fi ndings and biochemical 
markers of myocardial necrosis [8]. Subjects were 
classifi ed as having diabetes based on the review of 
medical records or if the patient was on prescribed 
antidiabetic treatment (diet, oral glucose lowering 
agents or insulin) at admission or in the presence 
of in-hospital fasting blood glucose ≥7,0 mmol/l or 
random glucose level ≥ 11,1 mmol/l. Based on the 
information regarding treatment modalities diabetics 
were stratifi ed to those following only diet, those taking 
oral hypoglycemic drugs and those receiving insulin 
therapy. The duration of diabetes was assessed.
Demographic characteristics (age, sex, body 
mass index), medical history (including presence 
of hypertension, previous myocardial infarction 
and/or stroke, peripheral vascular disease, 
hypercholesterolemia, smoking habits), symptoms 
and clinical characteristics on presentation, 
duration of pre-hospital delay, biochemical and 
electrocardiographic fi ndings, treatment practices, 
in-hospital and long-term outcomes were analyzed. 
Hospital survivors were followed-up for a mean 
period of 15,7±6,3 months.
Differences in demographic data, medical history, 
and clinical characteristics among the comparison 
groups were examined using χ2 and t test for discrete 
and categorical variables, respectively.
Results 
Of the 140 patients enrolled in the study, mean age 
61,2±0,8 years old, 68,6% men, 70 were diabetics. 
The mean duration of diabetes mellitus was 8,62 ±1 
years. Twenty per sent of the diabetic patients  were 
utilizing insulin to manage their diabetes,  58,6% 
were taking oral hypoglycaemic agents and 21,4% 
subjects were treated with diet only. Subjects with 
diabetes were older (62,8±1 vs 59,6±1 yrs p<0,05), 
63% of them were over 60 years of age and were more 
frequently women (40% vs 22,9%, p <0,05 ). They 
had a higher body mass index and were less often 
smokers in comparison with nondiabetics. Diabetic 
patients were more likely to have an association of 
risk factors, higher frequencies of dyslipidaemia, 
hypertension, heart failure, prior history of stroke or 
transient ischaemic attack, and previous diagnosis of 
peripheral vascular disease (Table 1). 
Regarding time between the onset of the symp-
toms and the admission at the hospital, diabetics seem 
to delay more than nondiabetics (34% vs 47% sought 
medical care within 12 after the onset of symptoms). 
Patients with and without diabetes were equally 
likely to present with dyspnoea, diaphoresis, or left 
arm pain. However, 93% of non-diabetic patients 
versus only 78,6% of diabetic patients presented with 
typical chest pain (p <0,01). Diabetics had more often 
high blood pressure, tachycardia, were in Killip class 
>2 and developed pulmonary edema on admission. 
They exhibited more often recurrent episodes of 
myocardial ischaemia (34,3% vs 14,3%, p <0,05) 
and were more likely to develop heart failure during 
hospital stay. No differences between patients with 
and without diabetes in the incidence of NSTEMI and 
UA were seen (51,4%  vs 45,7% and 48,6% vs 54,3%, 
respectively). Diabetes was associated with longer 
hospital stay (11,2±0,6 vs 9,3±0,4 days, p <0,05).
In-hospital mortality rate tended to be higher 
in diabetic patients compared to subjects without 
diabetes (8,6% vs 5,7%) Table 2.
The relation of diabetes with worse long-term 
outcomes was observed  during 15,7±6,3 months 
Table 1 




Age, years 62,8 ± 1,03 59,6 ± 1,07*
Men       % 60 77,1*
Women   % 40 22,9*
Body mass index,  kg/m² 30,4 ± 0,47 29,0 ± 0,48 *
Smokers       % 14,3 30*
Medical history,   %
Hypertension 95,7 71,4 ***
Hypertension duration, yrs 11,85 ± 0,77 8,18 ± 0,8**
Dyslipidaemia      % 70 58,4*
Previous MI       % 30 28,6
Stroke           % 20 7 **
Heart failure     % 42,8 20 **
Peripheral vascular disease   % 34,2 10 ***
p < 0,05;  ** p < 0,01; *** p < 0,001
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follow-up. The per cent of subjects who suffered 
myocardial infarction, stroke, new congestive heart 
failure or developed atrial fi brillation during follow-
up was higher among diabetics. They were more likely 
to need re-hospitalizations for exacerbation of the 
cardiovascular disease (2,3±0,3 vs 1,8±0,2  p<0,05). 
Long-term mortality rate was  signifi cantly higher in 
patients with diabetes compared to their counterparts 
without diabetes (17,5% vs 6% p< 0,05) Table 3.
The analyses of the outcomes in relation to the 
hypoglycaemic treatment showed that insulin treated 
diabetic patients with acute coronary syndromes 
had increased in-hospital and long-term mortality. 
Of the insulin treated diabetics 57% died during 
follow-up period compared to 17% of patients on oral 
hypoglycaemic drugs and 20% of subjects on diet 
(p < 0,05). Diabetic patients who died had a longer 
duration of diabetes mellitus (11,8±8 vs 8,6±1 years) 
and a higher admission glycaemia (16,1±1,5 vs 12,8± 
0,6 mm/l) in comparison to the survivors.
Discussions.  In the present study, we analyzed 
patients with and without diabetes, with the goal of 
systematically examining similarities and differences 
in presentation and outcomes when admitted for 
ACS. 
The fi ndings of our study are consistent with 
those of prior studies showing that diabetic patients 
with an ACS are older [3,7,9,10], more often women 
[3,9,11], more likely to be hypertensive [6,7,9,10], 
and more likely to have a history of angina, congestive 
heart failure [3,6,7,9,10] and other vascular diseases 
[10,12,13] than patients without diabetes. They 
are less likely to be smokers, but more likely to be 
overweight [3,7,9]. 
Our study shows diabetes mellitus to be a predictor 
of adverse outcomes for patients with ACS. The 
Table 2
Clinical characteristics at admission and in-hospital complications in diabetic and nondiabetic patients  
with acute coronary syndromes










Duration of pre-hospital delay
< 12 hours  % 34,3 47,1
Atypical presentation % 21,4 7 **
Blood preassure, mmHg
    Systolic





Heart rate  b/min 85,2 ± 2 77,7 ± 1,2 **
Killip class >2 % 18,4 7 *
Pulmonary edema % 11,4 2,8*
In-hospital: %
Recurrent episodes of myocardial ischaemia   34,3 14,3**
Heart failure 37,2 17
Atrial fi brillation 10 5,6
EF<45% 38,6 17
Hospital stay,  days 11,15 ± 0,59 9,25 ± 0,42*
Mortality % 10 5,7
p < 0,05;  ** p < 0,01; *** p < 0,001
Table 3





Heart   failure 
(NYHA) class >2       % 22,2 9 *
Myocardial infarction 15,9 10,6
Stroke 12,7 3 *
Atrial fi brillation 14,3 6
Long-term mortality 17,5 6 *
* p < 0,05 
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rates of in-hospital complications were signifi cantly 
higher in the diabetic patients compared to those 
without diabetes. They experienced more frequently 
pulmonary edema, progression of heart failure and 
recurrent myocardial ischaemia while in the hospital. 
This increased risk and worse prognosis has been 
previously observed by other authors [3,6,7,13] and has 
not been attributed to conditions typically associated 
with heart failure such as decreased ejection fraction, 
hypertension, obesity, or prior myocardial infarction. 
Differences in the risk of heart failure are not also 
adequately explained by older age, sex, duration of 
coronary disease, or uncontrolled hyperglycemia 
[3,7,12]. Some  investigators have invoked the role 
of diabetic cardiomyopathy as a potential causative 
factor in the development of heart failure in patients 
with diabetes and an ACS [3,12,14]. 
In-hospital mortality was 1,7–fold higher in 
patients with diabetes although not statistically 
different compared to nondiabetic subjects. The 
relation of diabetes mellitus with worse outcome 
persisted during long-term (15,7±6,3 months) follow-
up. Signifi cantly higher percent of diabetic patients 
died (15,6% vs 4,5%, p < 0,05), developed MI, stroke 
or were rehospitalised for cardiovascular events 
following index hospitalization for ACS. These 
fi ndings are supported by other studies [3,5,7,9,15]. 
Such factors as diabetic cardiomyopathy, small vessel 
disease, diffuse and severe atherosclerotic coronary 
lesions, increased platelet activity, decreased 
fi brinolysis, and autonomic neuropathy leading to 
ventricular arrhythmia [3,5,13] are listed among the 
causes which might account for the poor prognosis of 
diabetic patients with ACS. 
Our results suggest that diabetic patients treated 
with insulin were at greater risk for adverse outcomes 
after an ACS than those who had a form of diabetes not 
requiring insulin. Recent investigations have reported 
similar data   [3,9,11]. We  observed that diabetes 
mellitus duration as well as high blood glucose 
on admission are associated with a bad prognosis 
in diabetic patients with ACS. These fi ndings are 
consistent with previously reported (3,12,14).
In conclusion, this study demonstrates that diabetes 
confers increased mortality for patients admitted with 
an ACS, particularly in insulin treated subjects. These 
data should serve as a signal to be more aggressive in 
identifying and treating the risk factors and emphases 
the importance of applying evidence based medicine 
and coronary interventions in patients with diabetes 
who develop acute coronary syndromes.
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